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Introduction

- This report presents the preliminary results of the hot spot resmment investigation at the Enviro-
Chem Site located in Zicasville, Indiana. As part of wis mvauneat investigation, five soil berings
werc advanced in the southwest comer of the Soushern Conerete Pad Area; welis were installed in
two of the horings: groundwatey samples were collected for CLP anatyses (fall priogity pollutent lisy)
from the two wells; and g semple was collected for a pilot study for the recommended remediation
(Fentos reagent/in-sim oxidation), sce Yersar's Hx Spot Work Plaa dated 9 March. .

This repors focuses cn enly the geology of the hot spot area and the extent of the copcentrated
organics in rejaon to the gealogy. The information is prosested graphically on Figurss 1 md 2. A

final report will be mibmiitzd cnce the results of the pilot weat and the ground water sswple analyses

are received-
Background | |
‘During the advencement of the Souihm Concrete Pad Grotechnical Smi-y’s borings (G-1 through
G-18) nt the Enviro-Chem site, uncxpected conceatraed organics @ere encounsered below six feet

in soil borings G-17 and G-18. Based on these bovings, the exuent of the conceatrared organics
1o be Jimited and subsurface characieristics suggasted that a Fantog reagent would be an

appeared .

iate method of treatmant for the hot spots, Vezsar developed.a work pitm {deted March 1998)
to addsess the kot spots. - .
Field Investigation

A ipitial soil explarstion baring, designared as TB-1 (Test Boring -1), was advanced at the location
shawn on Figure 1. Originally, this boring was 1o be advanced in an unconfamirated arca north of
G-18, however, doe 10 significant water and jce on the concrete ped at the titie af drilling, the
location was changed 1 2 dry and incontaminaled area casi f G-18 as shown on Figure 1. The
purpase of this boring was 1o characterize the undeslying stratigrarhy proximale to the “hot spot.”

1n addition. based on the anticipaed extent of concentrated oyganics in the hot spots (determined
daring the Southem Concrete Pad Geotechpical Survey), four boreholes were advanced in the aron
of the hot spot and wero designated as [W-1 through TWia (Injaction Well) at the locatitnis shoiwn
on Figure 1. The purpass of these boreholes was to fmercept the zone of concenvrared organice

(based on PID 1measuremients and visua observations) and fo install well screens in the appropriste
interval 1o allow withdrawal of groundwatcer and subsequent injection of chemical oxidarts for
weamen; purposes. Weler bearing sand units with associated concenfrated organics wers
encountered in borehcles IW-1 and IW-4 only. No siguificant water or concenward orfanics were
encouptered in borcholes IW-2 and IW-3, and a5 a rasult, these two boreholes were grouted to the
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surface in accondance to Indiana Depsriinent of Enviromaental Manugement (ILEM) g’u‘adcﬁn:&
Fouy-inch diameter wells were instulled in dorcholes IW-1 and IW .

Frior to sdvancing e five boreholes, a 12-inch dismeter casing wes installed 10 o depeh of six feet
below the ground surfacs to prevent polential cross~contarrination from the upper five feet of
contarmninaied soils {identified by previous evalpations). Hollow Stem ange: drilling methodologies
were utilized coupled with continuous split spoon sampling in exch of drliing locarions. All split-
spoon sumples were kogoed geclogically sud field sivecned for volatile orzanic vapors wlag an HNu
Photo-Ionization Detecror calibrated 1o ag jsobutylens standerd. Funrsinch diameter PVC casing and
well scyeen {0.020 slot sizz) with 2 bottom cap were mstibed m borehukes TW-1 and W4, A sand

. pack was sdded 1 approximately one foot above ths screened interval. A 1wo-foot bantonite sew
was placed on tap of the sand pack, wnd the remaining anpulur space was grouted with a cement and
bentonite sharry, The wells were completed with concrvie base, protective casing, and locking cups.
Drill cuttings were containerized in 55-gallon drisms and stored on-site for subsequent ncorporation
jntd the SVE trealment arsa, :

The two newly istalled monitoring wells were developed utilizing air sparging equipmenz (30 10
40 pounds per square inch of pressure) and hand bailing. Well SW-{ was bailed dry and did not have
oy significant recevary over a pericd of five hours. However, aftey three days, the waler [evel was
upproximaicly 10 feet helow the ground sudface. Well [W-4 was bailed dry (afier approximataly
thme well volumes had been ramoved). After two bours, the water level appeared o stabilize a 18.5
fear beiow the gronnd surface. Purge waler was containeriged m 55-gallon drums and stored on-site
for subsequent reaamest in the op-sits WWT system pricr to discharge.

Durng the boring program, attention was focused on the moisture coment in cach of the sampies,
" the specific soil classification of the sample, the static waler level in the borehale. sny changes in

warer level, aod svidence of concentrated organics. Drilling loys we prescuted in Appendix A

(geaphic logs and well constrnction details will be completed end provided in the final report).

Localized Geology

Thé smabigraphy taderlying the hot spot is that of glacial deposition based oo tre emasic distribution
of sediments, poorly sorted sands and gravels, and tha intennixing of sngular aad well rounded

swefaces on the grevel murfaces, A geojogic cross section (Figure 2) has bsen prapared bassd on the
peonechnion] svalustion and hat s« evidusiion eofl borings, Four disvinot lithclosical material (ypes

were encounteres in the hot spot arca us follows:-

i) Disturted Grey and Brown Clay/Slh

The upper 5 to 12 feet consisted of grey and brown elay, silt, fine 10 coarse sand, and gravel. The
matericl ranged from moist to wet and was heavily motded In artas. The matesial had 8 chamich)

gons
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odor in some arcet. Several af the split-spoon sayuples had evidence of waoden plamt debris, which
appeared 10 bé relatively recent in age (not of glacial 2ge), suggesting tha this zone of material may
not be narurally ie-place (i.c. disturbed, excavated and re-corapacied, ete,). This zene appeased to
be excessively thick in the exueme southwestera coruer of the conercie pad (borings TW-2 and G-

17).

2)  Grey Clay and Siiy

This material is interbedded with the brown sand and gravel material (discussed telow). Gonenully,
this material is dry to damp, mrely wet, and was ncver saturaied when epcountared, suggesting that
it acty &5 a relatively iopermenble Jayer. & was often cacountered with trace emounts of well
rounded 1o aogular, fine to coarse sand and grave] indieative of glacial deposition.

ES Brown Sand and Gravel

4

This material was interbedded with the grey clay and silt materia) (disenssed above). This material
consisted of 8 brown fine to medivig, well rounded to angular yand and gravel Generully the leases
that were encouniered were not continuons and pinched in and out, The lenses were all samraed
and appeared 1o be the migration pathways for the concentruied organics. It should be. poled that in
many of the borings the sand and gravel layers contained concenireled organics and the grey clay
lavers abave and below ths sand and gravel were clsan (based or PID readings). .

%) Brown Gravel

"This material was encountered only in baring TW-3. Based on the borings conducted during the
Southerg Corcrewm Ped Geotechnical Sntvey, this gruval laver was rypically encountered at 8 depth
of 15 to 23 feet below the ground surface. It is apparent that this layer is not éonunvons under
partions of the hot spot area since it was not encountered in boring TB-1 (total depth 40 fecr),
Generally, this gravel layar consists of brown fine 1o coarse, poarly sorted, well ronuded to angujar
gravel which is saturated. Some fine 1o coarse sand was also encountered in thix material, bat the
majority of the materiel was gruvel. It is presumed thar this is simijar to the material that has been
referred to as the “Jower™ or “deep” sand unit in previous reporia. :

Localized Hydrogeology

I was evident during the hot spot boring program thut only the sand and gravel layers wero ssturated,
Thz clay zones were dry to damp, suggesting that the sand and gravel layers appear as the only warer
bearing xones, while the clay 2ones act as confining Jayers. The most significant bot spots (based
on PID m=acurernents) were ldentified in the sarurated sand and gravel zones, suggesting that gesc
units nepresent he concentrated organics migration pothways,
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The two wells hatl Were instailled (TW-1 apd IW-4) were developed udlizing air sparging equipment
(30 10 40 pounds per square inch of pressure) and hand bailing. The wells weee iekt {0 ssabilize for
threc days after the developrent process. The waiter in TW-1 stabilized &t 10,0 feat below the ground
surface, and W4 stabilized at 18.5 feet below the groond surface (see Figare 2). K is spparcut that
ths sand layers drained into TW-1 because the 1op of e satuzated sand lens encountercd {screened)
;n ISV-1 was approximalely 1D fee2 below tbe grovnd surface. The scyeesed sand layer in TW-4 was
first encountered 2t approximstely 18 feet balow the groond surface, suggesting that the wawer jevel
in this well is also a result of drainage from the intercepted saturered sand lens (se= Figure 2).

Add.mona.l water Jevels will be recorded 10 further evaloate hydrogrologic characieristics, howaver,

based on the dats avsilable io dete, 0o cvidence of anesian ronditions have been excountered in the
hotspotarca It should also be noted that po water table condirions have been identified to dare; only

perched watcr bearing 2oncs were enconptered.

Concentrated Organics Distribudon

b majority of the concentrated organics material (based op PID mezsurements presenied in Figurc
2) in the hat Spot area was encountered in the sanrwraed, inerbedded sand and gxavel layers berween
9 gnd 22 feet below the ground surface.! The soures of thess concentrated crpanics is not clear,

FKowever, the migration of the concentrated organics appears to be contined 1o the sand and gravel
lenses. The samd and gravel units are not contizvous, snd as a result, the concentrated organics are

not wide spread, b mather sppeat to be confined to the exient of the sand =nd gravel units. Figure
1 proscuts the imerpreted lateral extent of the hat spois. Jt should be noted thar fhc sonthern edge

of 1he hot spots has not been clearly defined,

Rased on visuaal observetions and odors, fwo disticet and likely disconnected bot sposs were
jdentified: '

an upper hot spot located in 8 possibly interecnnecred sand and gravel zone between
9 and 16 feet below the ground surface, which had a stromg chlorinated solveat odor;
and

a Jower kot spot located beaween 17 and 21 fect below the greund swface, which bad
a very d%crcm odor (remi-volaiide type compound) aad appearance (brows oily
eamponnd). '

) Concentrated organics wene identified in the geotechnical boring G-18 below this depth.
tiowever. it i5 believed thet this material may have been druggsd dOWE as a result of the drilling
methodology tha} was utilized. The conceatrated arganics may stll exist st the depth identified in
G- 18 (e Figure 2), and a3 a result, the well screen in ['W-4 was extended to imtecvept this depth.

@oo3
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'ymwhichsepm‘alcthcsehotspmsappcarwbcdm(basedon}’mmwmmmm),

g clay la
:uT:gii:{ng t])-:z: the concentrated ofganics have been sonfined 1o the sand and gravel layers.

Remedia) Program

et -1 mdm'4)MWWMsmIMWMScmdeprhsﬂm.*nmccpnhehmspot
z,cn;?é; ‘\:?ﬁfzm constructed 10 rear we wppet IO SHG {chlorinated solvcnP), “::v :]W-Ar ha::
bean construcied 10 reat the lower hot spor {semi-volatile type compound). Bascd on deve e?mwn:l.
informetion, ihe injection wells are well connested to the formancn allowing Applojpiaic cw;lm..m
of Loncentrsied orgaiics and subsegquent mpwon d thc Fenion reagent Thc-on?ﬂ ;duladmm
identifying the anount of cencentralsd orgenics requinng treatment bhas been sign x:-fnﬂy
based o the eatent of the kot spats identified, . .
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